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Introduction

59
Owing to the high variability of physical processes at small scales and their impacts on biological 60 processes, it is necessary to sample plankton at high resolutions for resolving community structure 61 and dynamics. This issue is particularly critical in coastal areas which are the place of nursery and 113  114  115  116  117  118  119  120  121  122  123  124  125  126  127  128  129  130  131  132  133  134  135  136  137  138  139  140  141  142  143  144  145  146  147  148  149  150  151  152  153  154  155  156  157  158  159  160  161  162  163  164  165  166  167  168   4   82 Trudnowska et al., 2014). Therefore, in studies focusing on the living part of the spectrum, it is 83 necessary to estimate the proportion of detritus in the total particle pool.
84
The Laser Optical Plankton Counter (LOPC, Rolls-Royce, England) measures particles and 85 mesozooplankton organisms of sizes between 100 μm and about 3 cm equivalent spherical diameter 86 (ESD) (Herman et al., 2004) . It can continuously profile along transects when it is mounted on 87 profiling systems (MVP, profiling float, Acrobats etc., see for example Ohman et al., 2012; 88 Checkley et al., 2008), or can sample vertical profiles when fixed on a net frame or a rosette cage.
89
When particles pass through the tunnel and cross the laser beam, the attenuation of the light 90 intensity is measured by one or several of the 35 photodiode elements, each with 1 mm width. The 91 digital size of a particle is inferred from the intensity changes in shadowed elements, which is 92 converted to ESD. If a particle is recorded by at least 3 diode elements, it will be considered as a The proportion of detritus to total LOPC counts varies regionally and seasonally (Schultes and 169  170  171  172  173  174  175  176  177  178  179  180  181  182  183  184  185  186  187  188  189  190  191  192  193  194  195  196  197  198  199  200  201  202  203  204  205  206  207  208  209  210  211  212  213  214  215  216  217  218  219  220  221  222  223 
Materials and Methods
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The study site is the Gulf of Lion, in the northwestern Mediterranean Sea, which has a large 225  226  227  228  229  230  231  232  233  234  235  236  237  238  239  240  241  242  243  244  245  246  247  248  249  250  251  252  253  254  255  256  257  258  259  260  261  262  263  264  265  266  267  268  269  270  271  272  273  274  275  276  277  278  279  280   6   130 stations, vertical net tows were conducted within 10 to 30 min of the CTD-LOPC casts using a 60-131 cm diameter Bongo frame equipped with two 120 μm mesh nets. Net samples were used as the ZooScan, the ESD was calculated from the image area of a particle provided by ZooProcess.
192
For both data, the biovolume was derived from the ESD using the formula:
193
(1) We investigated two potential indicators that might reflect the proportion of detritus in LOPC 
210
(2)
where DS is the digital size of the MEP for each photodiode element, n the number of elements estimates, but were unlikely to be an issue in our study. The size of copepods in the Mediterranean ZooScan and LOPC is due to particulate matter counted in addition to zooplankton by the LOPC. ZooScan abundances were higher than LOPC abundances at 14 stations out of 78, albeit only 246 slightly for 11 of them (< 30%), the stations being distributed over the gulf without any detectable influenced by offshore water, a lower percentage of detritus was observed. Throughout the study area, spatiotemporal differences in LOPC particle counts and characteristics
Estimation of the detritus part in LOPC counts
296
were observed (Fig. 2) To get a better understanding of the mechanisms underlying the relationship between the %MEPs 322 and the detritus abundances, we tracked how they changed with different environmental conditions 323 (Table 1) 841  842  843  844  845  846  847  848  849  850  851  852  853  854  855  856  857  858  859  860  861  862  863  864  865  866  867  868  869  870  871  872  873  874  875  876  877  878  879  880  881  882  883  884  885  886  887  888  889  890  891  892  893  894 (Fig. 4) .
359
Vertical profiles at station A showed a homogeneous water density and Brunt-Väisälä frequency, 2.00 and 0.14, respectively, and the percentage of detritus was estimated to be of 59% in LOPC 372 counts. between surface low salinity water and deep saltier water was spread between 5 and 20 m depth.
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provided a good base to analyze the link between detritus formation and environmental conditions. water column seems to be the main factor influencing the vertical distribution of LOPC counts.
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